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S300... BASED ON INSTANTANEOUS VALUE OF SIMPLIFIED MODEL GArT 
AT PRESENT TIME t , DETERMINE EACH MASS POINT UPPER BODY 
POSITION AND POSTURE OF FIRST DISPWCEMENT DIMENSION 
CORRECTING MODEL. 

S202 ... BASED ON DI5PLACEMEr*rr DIMENSION CORRECTED UPPER 
BOOr POSITION m _p AT PREVIOUS TIME I— 6 1 TARGET UPPER BODY 
POSrnONpb_p. DISPLACEMENT DIMENSION CORRECTED UPPER BODY 
POSTURE e ttj. TARGET UPPER BODY POSTURE ^ij^ TARGET 
UPPER BODY POSITION Pb AT PRESENT TIME t . AND TARGET UPPER 
BODY POSTURE eb. DETERMINE INITIAL CANDIDATES W2_^©b2_iJ 
OF CaSPUCEMENT DIMENSION CORRECTED UPPER eODYPOSmON 
AND POSTURE USING FOLLOWING EXPRESSIONS. 

S206... BASEDON CURRENT CANDIDATE itit t,ei2_t) AND TARGET 
BOTH FEET-POSITIONS AND POSTURES AT PRESENT TIME I 
DETERMINE POSITION OF EACH MASS POINT FOR SECOND 
DISPLACEMENT DMENSlON CORRECTING MODEL 
S308 ^ DETERMINE DECLINATION 6t_«T OF OVERALL BARYCENTER 
AMD DECUI4AT10N L Jtit OF ANGULAR MOMENTUM PRODUCT 
BETWEEN FIRST DISPLACEMENT DIMENSION CORRECTING MODEL 
AND SECOND DISPLACEMENT DIMENSION CORRECTING MODEL. 



S210... AMD l_err ARE WITHIN ALLOWABLE RANGE? 

82 12... EXIT FROM REPE/i.T LOOP 

S214>. SET CANDIDATES IPkJ.M^ A Pfai. a !i2 ifti u&fbi. 6 i). 

vkiji eb2_i+a eh\ in vicinity of ifulv^u . and by using 

THEM AS DISPLACEMENT DIMENSION CORRECTED UPPER BODY 
POSITIOtJ AND POSTURE CANDIDATES. DETERMINE DECUNATION OF 
OVERALL BARYCENTER AND DECUNATION OF ANOUIAR MOMENTUM 
PRODUCT AS DESCRIBED ABOVE 

S216 BASED ON DECLINATION OF OVERALL BARYCENTER AND 

DECLINATION OF ANGULAR MOMENTUM PRODUCT CORRESPONDING 
TO l1la_t.eHji AND EACH CANDIDATE IN VICINITY OF THIS. 
DETERMINE NEW CANDIDATE e hi_t] OF DISPLACEMENT 

DIMENSION CORRECTED UPPER BODY POSITION AND POSTURE SO 
THAT THE DECLINATIONS APPROACH 0, 

S218 ... SUBSTITUTE THE CURRENT tfb2_Si B hj_s) TO DISPLACEMENT 
DIMENSION CORRECTED UPPER BODY POSITTOM AND POSTURE 
(lb:, e b2) AT PRESENT TIME I . 



(57) Abstract: An instantaneous 
target motion of a robot (1) is 
created by using a dynamic model. 
From the instantaneous target 
motion, a first arrangement of 
the mode] elements (such as a 
link having a mass point and an 
inertia) of a model expressing 
the robot (1) is determined under 
a first geometrical constraint 
condition. The instantaneous target 
motion is corrected. From this 
corrected target motion, a second 
arrangement of the model elements 
is determined under a second 
geometrical constraint condition. 
The coirected target motion is 
determined is determined so that 
the moment components calculated 
from the difference between the 
first and second arrangements 
approaches a predetermined value. 
The instantaneous target motion 
is created by using the robot 
dynamic model. Thus, the robot 
instantaneous target gait motion 
created by using the dynamic 
model is adequately corrected 
without using a dynamic model, 
and the dynamic accuracy of the 
instantaneous target gait including 
the corrected motion is enhanced. 
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[0115] m^mimmmmi^^if^m2^mk7zmjEm^'f/^^m.m'f'^o msit, ^(dm 

• ^/^Ib^i^o^^VVT?fc§, #»;^A1— A5(^KA^, ^a-^Al— 

[01 17] S'Jt^wv ^:;^^i-ti.fi ^ ^2mW.^7iM^Em'^'f ;v(D^m(DWM 0^xi-'/wmM 

^^m^ (2) ^^W&^fhX\ ^^^bhfi:^. -(om^^^mM^i^ (2) (i:^^PJ!i;i*5 

n^m2(Dmin^m^M^WKm^'ru><Dx^:^o 

[0118] 
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[0119] 



[0121] 



[0120] m^-r^t. iSiMc^mm s mmm^^ib. (2) iz.m<^xm2 



0 ici— ifi:-r^J:5(-ll2^^^7c^jEffi^7=>o 



0 ■¥x.htifcm2m^^7cm^m^'f^i-(Dmm(Dmmi^--^-thx^iz 



[0122] m^-r^t, :^mmMm(Dti:^^yhl<D^mi^2\-i.^n^n6 S a ^^^>o<©t:\ 



S¥22, 220^g^#*Dj;tJ?±i*:3(D^ 



wo 2005/068136 



33 



PCT/JP2005/000022 



[0125] |l|9{i, #^^^^filOO(Dp«-rwv— ^>':J5n.aS:^-f-=B3g'ft::7n— ^-Y— 

[0126] S014O^(CS016{::at^, m^COmWi^^ S X:h^7!)>^7!)^7!)mm^tl. 

[0127] SOlSiCiiti-^^tCfi, m^^Mt^Oic:^mitl^fcn. S020izm/uX'^lB\m^(D 



wo 2005/068136 



34 



PCT/JP200S/000022 



[0128] :i(Dso2o<Dmmi^. mx.\t^mw,mA:d^M^mmL-ftPCTmm^^m^j^m.wo/ 

03X057427/'A1 (j^JlTx <i^^:^ifeli:V^5)(?5|l|13OS022— SOSOiC^i^iCi-^^ 

i^.mK.it^mihmx^^^i^Wf^323345o^'(:^mi^timm.mmm^'7^/^^^ 
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o22—so28(D^mri^^ 'MB^m<Di^m^j:t^(Dfcmc^ ^mit^y^y^^mmmo^^^ 

[0130] S020<D^ao^. fc^V ^i^S016<Dmm^^^^^NOX-h<>tcm^iZi-i^ S 

1 00b*5 J; tJ^^M'f b^-rVi'^^fij^fetP lOOc-e^fr^ ti^^aa-efct) > S020 

mm ^^^^^tv^o 

[0131] ^oMiifi, J;«9^^6^i;i(^t5lE<2f^jS:il^i<D|gli3OS032o^a(;iffi^i-§t> 
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[0132] t&tB<2^#:SCi^lO|l|13<DS032O^?l-e«. ^i^'fb^T^Vv^Wffl <o^^;'3 

[0133] S022<DM3ffi-C. ($lJ^J^ffl A t^lC) . ^^jitd^^S^tt^ i (^-IhI^ 

[0134] ^vN-e, so24{CJi^l:\ ^^^Tc^WMiEf-:^/!-— ^^^^tf-r^o ro^^^ 



wo 2005/068136 



37 



PCT/JP2005/000022 



[0136] ^-x\ :^mmmm mimm^m) ^^t^:^mM(D^mmmmxn^ mn^^n 
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[0139] 



[0140] 



5 t 



#2) $>^;^Q^^Je):rct#. lll^^^5c1tiEffl^7^Vv}c^-r^H2Mi^5cM 



[0141] *fc. ^#2(C||i-§Bfi^:^«l 
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C) 



[0144] 
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[0146] -^LT. ^mmm-rTmu-r^: 



^TnM jE-h#:<M^#:$S^ie) ^nSo ttl IE 1^ 6<D:7 ^-v— hCD S024(^ ^Sf^. 

[0148] £AT^ lll^^fe?^^S'ec)S024<;)1^>^v^— ^v-^a^iaio^^fi^bT^^cfi^tcm 



[0149] *-f . S200(c:doV ^T. mi^NP^Jt-eO^M^b^T^Vl-^^COl^^te ( g :^_h#:^e 



PI 
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[0151] ^-f, S202{^4ev ^T. ^^^7nlijE±^^SPb2*5ctt/^#:^ 

7nMnE±#:^# 0 b20^]3Sl3^^#(Pb2_s, 0 b2_s) ^*a<^M(Pb2_s. 0 

- b2_s) fi. ^IllNF^iJt(m&B#^Jt)-t?<D-^{^E^5cMiEJi#:^gPb2jej;tj^Wi^7^ 
#iE±#:^# 0 b2<DttlB&6^/i^iilfi:{C^B^i-;5t><^-T?fc«?. m^it^(DX^K^^ 
$tt-5o i-^<et)t>. ^lHlNF^t-e(^^^^5cMjE_h#:fiLttPb2i:^J^'fL^7"V^#^ 

Ati?(OPb2i:Pb^(DM^tcj£v^^%x.^>ix^„ mmi^. ^mmMtx<Dm^^5uW 

b2_s, 6h2_s)^^^m^M\tX(DPh, 0bi:, ltllHlR#^Jt-AtT'OTb, 0b©1fiPb_p, 
9 b_pt. mm^^Mt- MX(DPh2, 0 b2(DfitPb2j), 6 b2j>t7b>h7X^iCX'0^'&ir^ 

o 

[0152] 

Pb2_s = Pb + (Pb2 j)-Pb_p) ■ • ■ ^04 
0 b2_s= 0 b+ ( 0 b2_p- 0 bj)) • • -^05 
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^V^■t:\ S204^^T. S206— S216<^/1^— :/:^3a^|ltTi~§o S206-C{i^ ^fi 

llk7cmjE±i$i^mm^(Dm^(Dm^ (Pb2_s, e b2_s) 4-lHi^^tT'o:^M^t:^ 

(DUmmm^mtE(Dm^(Ph2_s, e b2_s) iC-SfeU. 1.0, ||2^^^5n«IEffl^ 
y^>T*(?5ajK5/H(D#M^22(D{ig^#dS^|ie>fb^X/V'#^(D g ^J^^pjig^ 

Pb2_s. 0 b2_s) x-m^mpLtimmmmm^i^. mmmi^^^i^M^i^ (2) iz^^^x 

[0153] :Rf#:6^{cf*. ^^^MMAS, A40{i««. g ^J£¥Hae^^;ei^b^^^tb^„ :i 

fc. ±^K>^Ai<DM«. <^^i(pb2_s, 0 b2_s) }j)^^>^^$tt. ±m(±m>^) 

(Dm^-Mi^ 0 b2_s^|^— i:$^x:5o -tUT. ^XmW^^, A30{ig{i:. S^MM 
¥^aS^li>i:f^M (Pb2_s, 0 b2_s) ^^^fe^^^n;^^ s/MO#P#:2<0^^d^b^^ 

i^. ^mi^2(D^n(D^mmmh-mm^^^^o «§ot. m2m^^7nmiEm^ 

[0154] ^v^■t:\ S208{;:3i^. ||1^^4^7cM]Effl^T=Vi-tm2^^^5cli:iEffl^v'Vvi: 

ft 

7cajEffi^X>V'(0#K.'^Al— A5(7)®»%-?rtb^*tbmi(i=l, 2. b).itM.{W. 
g-<^l>/p.)^Pil^b<f*Pi2(i=l, 2, 5)-e^i-o Pil«^l^^i^5t;MjEffl^ 
y^>KDMAAi<D<ifi. Pi2{*^2^|i^7nMiEffl^-r/K^W.'^Ai(D^ig-efe^o * 
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[0156] 

Gc_erT= S (mi * (Pi2-Pil)) • • -^06 

L_eiT= E(mi*(Pil-Q)*(Pi2-Pil))+Ib*( 0 b2-0 bl)+Const •••^07 



[0157] ^n6>O^06, 07J^:4oV>T. ^06O^5a(*, ^l^&^5cMiEffi^7'>(^#K 
;^A1— A5<Z)|igPil(i=l, 2, 5)(Cj;J9^*S^i$:a:'il^O^«<!r||2^^^7G 
^#:iEffi^-7'>l-(D#K,'^Al— A5(D{iLgPi2(i=l, 2, — , 5) ^#:m'^L^^O^g^(0-f 

[0158] */c. ^07(o;&iad^b rconstj ^fc^Sf^ . ^im&.jiMiEm^'f /v\z.nir 

^07 <D:^7m^h^ Const i^m\^tzmt. miUit.i^Tm'sEm'^'f ;\-(o^'M.^ 

l-A5(Z)|4aPil(i-l, 2. 5)^B2^{i^5clijEffl^7=VKD^K^Al-A5 
. ll2^{iL^^#iEffi^7'VK0±^3(±#:y^i^)(^^^^^:^^b}^c^;^(0, ||2 

[0160] ::::-e^07(D;&5a<D e ic^<}S3iiif^<^^{;iov ^TM^i-§i:> (Pii-Q) * (Pi2-p 
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^n^n%mcmm^^\t. (Pii-Q)*(pi2-Pii)tt. iaiit-^i-^p<. 

, 5)(^{iLgPil, Pi2^Pil(Ai),Pi2(Ai)i:V^5J;5{-fa*cLTV^;5o 

[0162] 

L_err=S(Ci*mi*:^MPil_QJ'i2))+Ib*(0b2-0bl)4-Const •••5^:08 

I.. J 

L_err= 2 (mi * mJ^<^:^^0.1^^&. * iS^)) 

+Ib*(0b2-0bl)+Const —^09 

L_err= 2 (mi * (©."^AiOTK^^^^fi * * C(W^AiOift $)) 

+Ib*(0b2-0bl)+ Const —^lO 

^084'<^r:^S(pii_Qj^2)j(*. f^im&i^msEm^T/i-<DnMJ^tM 
S^it B^t-^o */c. ^08 o rci J . Ci * mi * 

^(Pil_Q_Pi2);&s ^ M^{ifc^7cMjEfla^7^>KD®.-#;Ai^.-^Qi:-i??f^J5fe$tv5H:^ 

iC)7K¥^^^{4j «s Ml^li^5cMjEffl^7^>VcO».'^Aii^2^'flL^5cMlEffl 
^X>(DK;r.Aii:<D|5LeTtb (Pi2-Pil) (07K¥^^^#5fel.. Tift^ J {*Ml^fcf:± 
ll2^{K^7C#jEffl^T'VV0S.^.Ai<Z);^Q(C^i-§>t^^i^$, i-jfet?-^. Pil-Q^ 

||2^{i^7cMEffl^-7'VV0K;^Ai<^^Qi^>fiJ-i-§^^i^$(Pil-Q*fcfiPi2-Q 
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[0163] :^3li^l4»{cM-r^±|B^07-10OV^-r4^^fflV^T^>. ^(D^<D^m(Dr Const 

o ^ce*5. ^07— io<z)rconstj{*— I^^c{t5:v^^c^ai^f -5o 

[0164] ^^ir^t. mim^07--iO(D^m(D E Km<^^\'i. Bl^fi^TcMlEffi^y^ 

*^^j^^i:(D;'^-t-:^^(Pil_Q_Pi2)t;i^LT{5t^^|^(i^>fk-r'5M^i:/.e§o 
[0165] ^MM^^M-^^i-i. S208(c::iBV^T. t(Iffi^6OPiUc:S200-e^fe/c^l^^^7n 

ttL_eiT^^i?)/c^, S210i^3iA/-e, Gc_err^L_erridS0j£#Oglf^Of&iai^ 

Ay-e, M^^5tWiE±.W-WMM^<D^^<Dm^ (Pb2_s, 0 b2_s) (Dj5.mz.Wk(D 
iSi^M(Pb2_s+ APbx, 0b2_s), (Pb2_s+ APbz, 9 b2_s) . (Pb2_s, 0b2_s+A0b 

) sr^*6^o A Pbx. A Fhz\-i^iv^fhm.m!K.^miE±.^^m(Dmw?h2_s^mM^ 

«jE_h^^|^(Oi^M a h2^m^\m^hYm^t>mzW/h^mt^^^ttJb(DfJx-^ 

(D^mu.. mmk7Q±.m±m:m^<D\^m (Pb2_s. 9 b2_s) ^m&\m^hMit^^tL 

[0167] ^V>1?, S216(C3iA/-e, S214-e^se)fcGc_err. L.err^SiC, -^tlbOffijJSOliljfi 
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[0168] ^±(DX^iCVX. S206— :^^3ffi(;ictoT. Gc_erri:L_erri:;e)SOj£{^ 

[0169] ^LT. S210(Z)^J®f^md5YESlC/^5i:. 3212^^X321 8^x1^. m.^<D(P 
b2_s, 0 b2_s) ;e»S^lHl^^Jttz:*5tt^^^^7n«EJift:^gil^ (Pb2, 9 b2) tL-X 

[0170] cir-e. s^^lE^^^7cMJE#^^^:ov^T0l2-|gl4^#flgu•rWJ£t^ii3g^L•r 

:j3<o l2I12}*||2^^^^MM^7^VK7)^K.^Ai(i=l. 2, 5) <Dfifi:Jo j;U? 



^l^^JSi~^ll2^^^fc7nMjEffl^7'>KD#®^Ai(i=l, 2, 5)0'(ig^P 
i2'(Ai)-e^bTV^^o 

[0171] */c. El 1 3f^ ±lBb/c^i]L^^^^1tiEi^>^>V— ioTi^t^^n-S^^fti^ 
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M2mi^L^7umlEm^'T/^x<Dtl:^yhl<D^i^m't^7i^Ml^^^J^^J^ 

v^:*^^i-ti.(i, Mp#:2, 2<D^a.^A2— A5<^^7'/V'raigM3feii;!jP3i^t^:J:oT 

^9:Mj^2-A57^m^-r^mi^^<Dm.mti^s^(^^s^2-A5(Dmm * 

#«.^A2- A5<D^7^>^^MMji*D ^ J;o -C#K^^2- A5;d5^^i-^'1S: 

•So 

[0174] vintii^LT. mm^^^7ii^m^AE'^y^/i^--^>xm^^7vmjE^mm}t^ 
^ufc<h-§:{c{i, mi3i,zM.^t\,^x^K. nmi^2, 2(DW^^A2--A5<Dm>t''<D±m 
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[0177] *fc. i2ii4{i. ^^mt^'f/^mmz.M-t^^i±^7uWiEm^(Dmt(Dmm(Dm 

i^L^7vMlE^mtmmt~m^, t>V^T}^. 12114(a) tc:^-r^D<. ^l*5<fctF||2^ 
^^7n#IE^^X/W(0^@^jy(i=l, 2, 5)0^gPil, Fi2^Xn±W-3<Di 
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(a)(D^m^^hT^^^o -^TbT. ::<Dt^, mmi^2, 2oji^piSy(ist2/j^Vhi(Z)|tr:5^#j 

2, A3(D^T^/pmmm^mMm&Kmmi^ti<Dmmti^^^^. ±w^m^-^Ai<D^ 

(12114(b) izm^x^'r±i^s).'rtj:iDib^ m-mi\:'^'r/^^m(D±i^ 

m'r^'e—^>-h^n-^mir^oi,z.i.x^ m2^^i^5iimiEm^(D±i^mm^s mm 
[0180] -^6tJ^cv^^{^. ^m^2<Dmmm^K mmm(D^mW(D^'\L-t^nmm<D^ 
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[0182] m9(Dm.m kmox, m7^(Dta<m^^7tm^wiE-^:f/^—^iy^mni^rc^^. s 

[0183] S028iCxi;u-C\ r^/V^y^/WMlEffi (BlflB:7/W^y=^/V'MjEg|5lOOe(7)^a 

[0184] ^T^ S030(iiiiA/-e. :7/w^^/w^^ V ^fcME#^§^^^i-;5o r<D^a(* . 

<. n7Kiyhl<D±#:3. #ifiJ^*:2(D|SBI«H, ;'cjliy>':^7. TiBiy^^s ^-i-MftS. ^¥2 
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[0186] 
[0187] 



mm . a m 



[0188] 



[0189] m^=^>-^^4T>::^mim:mmo4?:)^h^ mm^n 




mm t^^Ati^^ti^t^ ^^h^m&ir^mi^2, 2(d 



[0190] n/J^Vhi(c^Cfci^^;0 (l¥b<{i^#JS,^S;;^j) {*6«|;t>-fe^1^50^;IJ:oTMm 
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1 liC±\:.fcm^^MUM e errx, 0 erry (PL< i^i @ m±i^mmn i^Mir^m 

[0192] 

(Dmm(D-'UtA^mimm]fmtnm'r^h(Dxh^. m^x. ^mmmm<Dmm 
xi'i.mimMmMtm-'^i^i^^\^^xit.mimm^mtm]:^n-^^^xfmm^m 

3-mi6^m<D-'mmmmxh^o 
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[0193] i2ii6{^, ^Mmmm-v^(Dmmit,'^v'j]^(wat3^^r^ji^)(Dmm^^u muit:^ 
[0195] -r/^t?-^. ^(D^.mt'^T^ ;v-v\t^ ^^^m^.2m2, 2m2(Dmti^ (Mmm^ti 



}^:^^$ttTV :^/c. #®^2in2, 2m2, 3m2C>ff4C>^sfp{:i, V2:^yhl<DM: 

itm—Xh^o ±i^M^3in2(DWAn. ±i^3coMMi(Di^:^\ mMi^5. 5(D: 

[0196] :i(D'^m^t^r^/^<Dm:fdm^mm-r^^mwi^u^) ur<D^ii-i3KJ: 

Ift) <hi0Elft (zift) ^^tf ¥®) 'e<z>MW);^^^o^^lEaiL. 9T7/\^:^u—> 

i3(Dmmi}^r<DXoiz.mmir^o 

mum. xsup:x^m&^^WA:^^iLm. xswg-.mm&^wj^Ti^^iiLm. xb:_h 
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Fz=mb * (g+d2Zb/dt2)+msup * (g + d2Zsup/dt2) 

+ mswg * (g + d2Zswg/dt2) ^11 

Fx=mb * d2Xb/dt2+msup * d2Xsup/dt2+mswg* d2Xswg/dt2 ^12 

My =-mb * (Xb-Xzmp) * (g + d2Zb/dt2) + mb * (Zb-Zzmp) * (d2Xb/dt2) 
— msup * (Xsup— Xzmp) * (g + d2Zsup/dt2) 
4-msup*(Zsup-Zzmp) * (d2Xsup/dt2) 
—mswg * (Xswg— Xzmp) * (g + d2Zswg/dt2) 
—mswg * (Zswr-Zzmp) * (d2Xswg/dt2)+J * d2 0 by/dt2 

•••^13 

[0197] mc, m 1 7^0mL-x^mmmm(Dmi^^^7€mjEm^v'/i-^m.m-rht. ci 

[0198] :i(Dm^. -h^Kj^Al. ^M¥«.'^.A4, A5{i. m)fS^lll»^S<^01^>L<{* 

^K^A4, A5*5j;tJ^#:^s:JBI®^A2, A3(DK*<^^fPf*, n7K5/hl(Oi^®*m 
totals— ±^®>^A10KMJi. ±^3<Z)ai(0{id\ MK#:5, 5*^ 
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[0200] /^*5, ±mm^A2, A3n. ±m\H^j^^^h±wMi^tWi^ti:^\^ \zm^comm 
gittfc. ^mis^i^m7:^mm±i^^±mmMA2, A3^m'mvxhx\^\ 

[0201] *:^c. ^(D^im^^7cWjEm^v'^/^^(D^M^Al—A5(D^^vi—yVvmM^±X 

t^n^o -?rbT. ^±mWM>A2, A3(D^^ti—^</vmm^±Xcr)^mi^. w^^t^ 
^j^(D\^6^^tVX(D^:kmMj^A2, A3<D^''n^^V]ymmmX(Di±m:i^^'^~^^o 
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[0202] m2mMMm<Dml^i^L^7^^^Em^'f/^^'V^'i. ^(DWUAl—A5<D±i^ 

CO^-C(DK.^2m2, 2m2, 3m2(Dm^il^(D^g^c:— ^i-6J;5(^HUlErt^.>^lC#:5Bf 



[0203] 



[0204] 



[0205] 

[0206] ^^^ifeff^B-Cf*. ll2^^^^ttiEffi^xVKD«it{i. tij|Blll8{;i^bfc: 

7jk7€WlEm^'r/l^tmm\^. Ji^K.-^AI, ;'cjBIK,^.A2, A3, *5J;TO^K^.A4 
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[0208] 



[0209] ^bT. S018CD^tCS020<D^S;5S||ff$tL, 4-|hI#W<0#^^^^P<— i5?y&S^^ 



13<DS022-^S030<Diil}imtm--<Dmim%::^MMMM<DS020Xmnir:^^tX\ 
[0210] l^<i$J#Jtiftl(D|l|13<DS022— S028(^^3g-^(*. ^^#^(D{t^/^^^<?? 



[0211] ^V^T^ |2|90S0200^a<0^, fe^V>t*S016(^^Jif^^;6SNO-efco/cJ^'a' 
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[0214] m^X\ S024^cii^'C^{i^5uMIEi^://^— ^>^d5^^t^n?»o ::©f-:7Vi— 
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\iLm 



a.'^AS, A6(e:'^:b?)3®«#lilSUTtjJ:v\ 

[0217] m9(Dm.mKmox. Btmma<mit.^7t,^^^jE'^yyi---^i^^mnvfc^^. s 

[0219] *^iS?^^^TOMfe^fi^$fc5c4iiE^W^;IoV^-Cllll8*5J;?>^|l|19:S^#fl 



bTffiMt5iP^^bT*3<o llll8t-i||2^iiZ:^^ffilE^^7^/KD6>».^Ai(i=l, 2, 
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miSTii. ¥M'fb^7=>v^^(;i>^il;;i-^M2^^iE^7nMiEffl^7^>i-(D#K.^ 

Ai(i=l, 2, 5)O^S^Pi2'(Ai)-(?^bTV^§o 
[0220] *fc> HI 1 9}^ _b|Eb/c^^^7C#^MjEf-7Vk— ^^iC J;oT^^$tl/^IS2^ 

^^ii:^5£MEffi^-rVvc>^K^CAi<D{igjo j;U^^Ji^3 (Ji^^^iJ^) (O^f^^^l^O 

[022 1] mis iz^irm V ^T . :^jjsB'fb^7'>v-#W {c^j^;i--5ll2^^2fc7cMHffi ^7=' 

t;i*l-bT07K5/MOBu;^<B!l(ci:&;5o -r^'.e*^t>^ ll2^^^7c4SlEffl^T=>-e©n7j^V 

0^^7V'P^^i£(Mjt;?jPiiSl;iJ;oT#:^jfiiK.^A2, A3;i>s^^^^'tRtt;0<Dafeii 
S(cJ:oT#;k:i6IK;^A2, A3;as^^i-^1gti;^7:6S @;^ZMP^^^«9{c{^ffii-:5^ 

l?fc^O-e. I118(0#!)-e}^. _b#:K^Al, ^&^MMA4, ASO^H 
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[0222] r^^^c*j-bT. mmm^^yvmmmiE^'^jp-'^i^x^m^^TtmiEmmzMm 

[0225] jo, ^^ife?f^StiI«tSi!#i;if*. ^:!J^^^M(Di^L3i:^^4^M^^^> g ^ZMP^— ^ 
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[0226] 

[0227] ^mmmmxi-i. mmit^eyM-t. mx.i-£mnm8(Dm2^mkyimjEm^v'/^ 
[0228] iii20(i. :^mmwmi^mf^miMmk7c^iEm'^'f/^(Dmm^^L-x\^ t^: 
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[0230] :Z(Dm^. Mim±^7i,miEm^T'/l^X<D±i$iM.^Blt. ±mM.^.B2, B3t. & 
[0231] m^te^TcMlE^^y'/l^O^K^Bl— B7(^a»O^^P{^. H/K^/hKD 

[0232] ^UT. ^^Mff^^tcjb-v ^xt>mi^mK^miEm^ryi^<D^m<Dmm.iat.. h 

mmi^5, 5(D±i^3izMir^^MM^. W^Xit. ±i^W^.BitmMMB6, B7t 

[0233] m^^^t. f^imiL^^mjEm'^v'j^(D±i^m^.Biioxxfmi^w^B6, b7(d 

[0234] 

Ib=It+Ib 

+±.i^'Kj^Bl(D'S,m^{AiW-%}^Bit±.W-'KM.Alt<D^mf 
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•••^14 

[0235] ;i:i-e. ll3^M^M-e_btS(^J;5(c:^i^{i^5cMjEffi^^VK75M^<Diatt^^ 

[0236] 

iEm^'f/v<Dmm(D':)-h<DAiW-'M..^.Bi^xxfALW^r^^(Dum^.-^^^ 
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) 



^B6, B7^XXJ^m^5(-^^—iy^^m^V>'^) 
[0237] 

. m20(Dmi^^'AycmjEm^T^/l^tm-'-Vh^o ^-f^-iX-rlt, Ia^>|1120 



[0239] ^(Dm2^^^^miEm^Ty^^(D^Mj^Bl--B7(7)i^^n—^yi^mm^X(Di±m' 



[0240] ^tc:, ^mMMM (M3mmii^m) i^:^n^m^^^mmioo(Dmm^mmi^m. 
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[0243] ^V>-C\ |1I9(OS020(DMS<D^, fe§V^i^S016(7)flJiff^^;^)SNO■T?feofc#'^ 

^mmi^5, 5(DmMm^^m20(Dm^'^m^m'^L-x\j^^t^^£L-x. ms(D^m. 

[0244] ^V^-e, S024(c:iiA/-e^{S:^5cMiEi^7'Vv— ^^^^sllfT^tt'So 
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[0245] ^T\ S402l,z:mAyX\ Mmm 10(DS202i!^< I^^fC, ^'fiL^7cMiE_h#:'fiL 



[0246] ^V^-C\ S404^^T. S406— S416(D/V— :/^a^S01OODS2O6— S216i:[^ 



ilt-Mt$il.So -<^J^'a■^ S406, S408, S414(D^m(D-'M^MlMMMMt^ 
, 6 b2_s) ^m^MtX(D^mit^v'/]^^^(D @ ^MJSi¥fS:B^i^*5 iTJ? i ;^ 

<^#^s M2^^i^5cMiEffl^7'VPi?(^a7j<-/hl(D±#:3C>'fi«^^;55^^iO-(^ 
M (Pb2_s, 0 b2_s) 1^:— ifcb. |S2^'j&^5n4tiEffl^-rVV'-t?On7KVMO#M 
5F22<Z)i5^@^#;dS^M^b^xVi-#^(^g^^^4«^#l::-^U. Ji.o, ^2^ 

[0247] M¥K;feB3, B4(^f]AS{^. ^^^^mmm^^h^M^th^o 

. (Pb2_s, 0 b2_s) ±#:3 (±^y 

0 b2_si:|^— ir^tbSo ^LT. #±jlilM.'^B2, B3<^|ifi«. 

^S^il^i:^#(Pb2_s, 6 h2_s) t^^h'^^^vi:^yhl(D^mi^2(D'^mi)^h^ik^^ 
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[0248] ^fz. s408(D^mx-n. ^"f/v^m^i^M't^-fifi^Gcjerri-i. miMMnmtmmi' 



»^Ttl.L_err{i, '^!lx.{iSutE^07(O;&ia<D fib * ( 0 b2- 0 bl)j ^fl 
t *( 0 b2- 0 bl)+Ia* ( 0 a2R- 0 alR) +Ia* ( 0 a2L- 0 alL) \'^^W^^X.fz^\Z.^ 



07<7):;&ja(75EcD^^ft, ^T'/vr^^#:m'iL>-f tlGc.errOm-^^l^il, ^TCDR."^ 



[0249] ^fc. S414-C\ ^y=VvFH^^#:fi'i>-f tLdSit^'^v^/V-PBl:^ 



[0250] S406— S4160/V— :7°;&0iaiCj^V^-C. SA\?>(D^mifi'mi^^. 4^lElB#^Jt(D^ 
{i^7nMlE±#:^g^#(Pb2, 0 b2);e)S^^$tl/^o CCt^Sf*. |l|10<7)S218t^ 

[0251] ±^bfc^fi^5c^^«iEl^:7V^— ^viJ:J:oT. mjte^#l, 2%m-f-«J;9?fe 



(Pb2, 0 b2) tLT^^^tt^o ^^M^b^T'VV^ 
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[0252] m9(Dmm t^iMor . S^^^I!C>$P<^^4<^7C^^MiEi^://^— ^^^^ttbfc# . S 
S028— S032O^Stt. t?fe^o 

[0254] Cl^-e. *^ii?^S-e<DBijta^^^5cffiiE#^te:oV^Tlll22^#flSbTltJ&^ 
KSrL-C*5<o |1I22{^. mx.l-£m20(D^^iCu:^^yhl^myLm^X^iL^^t:L^m 

C)i:?^eo-CV>^o mmirfhi-£. ia21{^43tt^||2^^^7cMiEffi^7'/V(7)#®^Bi 
:^^#(2) iZ.m^X'^M^fltc-h(DtfJ:<>X\^^^o ^oX. :L(Dm^(Om2m±^f^jri 

miEm'^^;v(Dm:m(ouw\^.mmm\z.^n:bm2(Dum\^m^'r^o 

[0255] n:t^yVl(7)m2Q(D'^mif^mt^h. M«B#:5, 5^l2l22(Dj;5tCtiI^i|iJ(C^#ai-r^ 
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1 2 {i . 0 1 ^{iL^^cffiiEffi ^-T^Vi^o ±W-W^B 1 ojiSP 1 1 X^h^:^W(D^mi^ 

:^m<DWM\^fsi^^t\z.Hm\^x . ^2m.mK.7cmjEm'^T^^)^(Di^m^^B2, b3 

<D^«P22, P32t>. mi^^^XTtmiEm^'f ;V(DXmV..^.B2, B3(D{5z:gP21, P 
[0256] ^fc. :i<^^#. 'IK{--h^3<D^#^|»i-Si!, ||l^^a^5cM:iEffl^7'>^m2 

7^>-eoJi^^^(lll22(;:_h^3(Di|#) , -r^^;h>-^^{i^7n«jE#^(DJi#:i| 

$^n. 01^^^7nMiE^T'/V-eo_h#:^^(|l|2O(c::^-r_h#:3cO^#), -f-J'ce^? 

.■^Bi. ;^JBiK.^.B2, B3*5<j;t^^j^K.#.B6, B7(^^T'/^PB^^MM3i:;bP?t^tc#5'R 

[0257] ^(DXo \^'^mt'^'f /v^mz.^\^xmm {Alwwmmw) ^miE\^fzMmk5x.m 
[0258] &.±mmi.tLmi-m^umMmx\^^ mm.tiX'?\z.m'^<r>mM^^ 
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— io<D rconstj {c=tB ^t" §^><^)) ^;(jP:tfct>(D^s^ ^M^b^T'Vv^^oi^^aiiii^&s 

[0259] 

m^:.}^. Mi^xxfm2m^^A7t.miEm'^T^/i^(DmxiiLm<Dm^±\:.^^m\^7;)^h 
^M^(DM^<Dm'L\ mx.i^. mimmmmvi-t. ^-c<d®^ai— Aso^-a-os 
>L^;is;t:g^^b^ m2mmmmxi^. _h^K;^.Ai, ±mw^A2, A3(Dm^<Dm'L^7!)^ 

*fc^ mt^Bi--M3MM^^M(^Wi.^MXi't. M9(DS024<D^^i^^^^^iE'^y^ 
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<^wiE^mt^miotmM<DT/)^^^v:^McX'ox.^iv^^m±Kn^^9\^vxh 



[0261] *fc. yVi5?/P>^l/— (tK^P®) X(D±i^^m^^^'B-i:>'^X^lEir^Xo 
[0262] icfz^ Ml—M3MMn^M(Dm9<DS024<DM&^yii^^^jE^:f/V—^>^<D^ 

mxi^^ ^mjk^^iE±i$i^mMB(DWMmw (Pb2_s, e b2_s) m n 



M (Pb2_s, 0 b2_s) ^W'mt'^T^/l-^^(D±W^^ 



smmnmxmm u/ciin< . lus? ^^^s (Pb2_s, e b2_s) ^^^m.-r^^t^^ 



^(Dmm) ^mmm^^^i^M^w (2) izm^x imm.it^'f/i^m^Mit-^'^x) 
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[0264] *7t. mi-m3mmmm<DmiiL^7u:^m-miE'^y^/v—^:y(D^mx\ 

fcS^^^}a^<D^J^(|2|10<Z)S210*fc{i|ll23<Z)S410<D^3g):^tT;b-f. :^^lfll^( 
«(Pb2_s, 0 b2_s)^^^^^5^aiE_b#:^m^^^Ll:^^-r'5J;5^^:b•r^>j;V^o 

vxhx\^\ 

[0265] *^c. mmm2mmmmi<imvx . mi^xxfm2mmx^^jEm^'T/^<Dmx(D 

{tS#:'cJBIK,'^A2, A3(C#^{igt'tb(P22-P21), (P32-P31)(Dftt?«9{C. ±12 

[0266] $^>(cii, ^(D;K:jfiiS;^A2, A3<DmM^mTttmmi^. ^mi^2<Dmmm<D^ 
>^24<DM^{±mv>'^24<Dm^(D^mm^xxfmmm(D^n^^M^'t^j^<Dm 
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22-P21). (P32-P3i)(7)^^^:f:)«9{^. ^mi^2(Dmmm<Dmiifn 9 (^J;5;D-C^S-5L * 

T^^2^fi^7cMjEffi^7'/V'(;>rBl-T?<^. #;»cI1Wj^A2, ASfD^igo-f tb{-^c?C 

^y'/V^m^nf^-ir^M2miiLl^^^jEm^'r/V'(D^±mWMA2, A3<D^mt 
o ^bT. CKD^-^i^, #:;'CJ5IM.'^A2, A3(^jiM(D-f ttftBLfd^M 



[0268] 

:L(r>m^<^—mmmm:^4mmmMhvx. iii24^#mu-cmp>g-r§o ci(^^4 
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So 

[0271] ^V^-t?. S604(CiiA/T\ ^m^t^f /]^^m-<D ±i$:^mM^<Dmm^^S602X 

M^^^'t^mm^±m(o^^\z.mmLrX^<z.tx\ mmm^. m2mm^mm 
micmii^xx^m2m^Ld^7€miEm^r^/i^^m\^^xmm^m, 2^mfci-x^i,z.m 

[0273] /£jb\ m^mmmmxit. ±mtLmmm<DmiEm^^&'r^fcmcmm^m\^^fc 
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[0274] 



^x\>x\\ 

^>k^^X.^\z.\^Xh^\\ 

[0277] *fc. Ml^#:5, 50MMiSo®#^^t5J;5^£##lc{i. ttflES2^W^^-ecom 
l*5J:l^^2^^4^^MiEffl^7^/VT*:^cJBi@^^#x.fc#^il^#le:.MM 
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^ffijE^-=E-x>i:<^^T*OMM»SB8, B9(^>6z:g(DM^-^it)T. MWBB2: 



XU.^ GltG2b(Dm{Gl-G2) ^-mit'^f;V(D^W-m'LAtLm.Gstn:^^yVl(DM 
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[0280] *fc. ttffE#^}i?^^T1*. ±m4S^#^MiEi-^J;5JJ:Ufc^s^ ±i^}^^(Dm 

[0282] [m 1]*^ m<Dmm^m^mm -t^^m ri^^y v {2^^n^-^y v) <o^wm^^WL 
m^mi ummm \z.ion^ ^mt^^^T^v mti^^f/v) <D«3t^^i-ig„ 

[07] (a) - (c) millifef^M(3:43{t^^l^^i^5c#JEffi^x>i:^|ie{b^T' 

[|l|8]||l^W^^(C*D(t?>^2^^u^^ME.^^7^V^cO=}i3t^^i-|llo 

bo 
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[|lll9]B2^W^S}c4o}t-5lll*3j;t)^H2^^fi:^5cffiiEffi^7'/V'(^M^(Diam^!l 

[l2l21]||3^iS?f^^lC*5tt^B2^{iL^5£MiE^^T^>l-^^i-|iIo 
[ia22]||3^»^^(c:43Jt'5||ljb^it/||2^^^7nMiEffl^v">(OM^(DiBg^^^ 

[|ll25]||i^oJ:ti?||2^{i^^^MM^7='/^oM^<^Bag<^fl&<7)^y^z5i^ 
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icioT^ m$tL-5#M^<^ffl:tt;^ (D^ti im'&<r> M.ip.i:>^ \z.^^ir 

F3(D ^^idstu 16^2(7:) iHgi;0 1 cDgfigt CO ~T:-<D filter 
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[3] 



[4] 



[5] 



/i^(D^mm<Dmm<Dm^Mm&t^fj:ir^tiz2:'oxmm^rL^^mm(Dm\^ti(D 
mmM2mmtmi(Dmmt<Dm<D^mm(Dmm<Dmi^^t^^mm'=e—^:yh^ 
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So 

w^^^<DW'm(Dmmmi^i^x<>xm^i-^mi^:fd7:)^3:itoxh^t\^xm^^ti 

^ti^mt^^T^/i-(o^m0^(omu<Df^m^^iti^X':>xm±i-^^<D^^^(Dm 
m n mmW}icjz^xmmW}tt^^y'/\-xm^ir:^^!^ti<Dmmim—m-r^x^ 
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x<Dmm-tt^t^-^mi^t^m^(D~Mmm^mi^i^^^th^t\^^^mw^-^t^:: 



[13] tuiam2oBM^6^j^^^#f*. tijtes»]t^>^VhO'feS<^i»NF a ^asuj^^i^b. 

[14] Mts#iK)nxj?5/h(^, ±i^^^hmm^tifcm^<7)m^^fc\-tmwii(Dmi^^^wc(^ 
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[19] ±i^^^hmm^fvtcmm(Dmi^Wiinmm:(Dmi^^m^(Dnmi$^t\^xm^^ 
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